Summary. To learn how to introduce automated unit testing into existing medium scale Open Source projects, a long-term field experiment was performed with the Open Source project FreeCol. Results indicate that (1) introducing testing is both beneficial to the project and feasible for an outside innovator, (2) testing can enhance communication between developers, (3) an active stance is important for engaging the project participants to fill a newly vacant position left by a withdrawal of the innovator.
Introduction
The Open Source development paradigm based on copyleft licenses, global distributed development and volunteer participation has become an alternative development model for software, competing on par with proprietary solutions in many areas. Open Source software especially has established a good track record related to quality measures such as number of post-release defects or time to resolution for bug reports [8, 10] based on its open access to source code, openness to participation and use of peer review [13] .
The present study originated in the question how to further improve a project's ability to produce high-quality software. From a software engineering perspective the answer proposed in previous work was to introduce innovative processes and tools into Open Source projects [9] . But is such introduction feasible? How must an innovator act to achieve adoption of the introduced innovation? The present study is a first exploration on these questions.
Quality assurance was chosen as the area for improvement and automated unit testing [14] as the innovation, because it represents a well-known and established quality assurance practice from industry, which should easily provide benefit to Open Source projects. Methodologically, an introduction conducted by a researcher is in-between action research [1] and a field experiment [5] , because the researcher is interacting in the field but using his own agenda.
The study proceeded in four steps: First, a theoretical model was built of how to introduce automated testing to make the process reproducible by others. This model prescribes activities and goals for lurking [11] , joining and acting [2, 12] , collaborating and phase-out of the innovator and is shown in Figure 1 3 The project already had one test case using JUnit at the beginning of this study. Third, testing was introduced into this project, which took place in April and May 2007 following the phase model shown in Figure 1 and resulting in 57 test-cases. In September 2007 the test-suite was broken by a large scale refactoring and the project maintainers asked for a repair, which was performed as a last activity in the project. Fourth and last, the outcome of the introduction was analyzed post-hoc in September 2009 by means of (1) data mining the source code repository [6] of the project for test coverage and test failures [15] and (2) 
Insights into automated testing
The As a second insight we found that testing varied largely by module. While the business logic including the game objects attained more than 50% coverage, other areas such as the server module at 40% and the artificial intelligence module at 22% are less tested and UI testing is completely absent from FreeCol (see 
Limitations and conclusion
This study presents a first exploration into the research area of actively improving an Open Source project and, as a single case using unit testing as the innovation, can not generalize far. Other projects might have different attitudes towards testing, the domain of the software might make testing more difficult, or the researcher as the innovator could have introduced a noticeable bias. For future work, more projects, other innovations and more data source per project should thus be studied, though an active approach like in this study can not be scaled very far due to the effort associated with each case.
To conclude, this study has shown that the introduction of a code-centric process innovation such as automated testing is feasible for an outside innovator using a four-stage model. Regarding automated testing this study has found
(1) a number of episodes in which test cases were used for communicating bug reports, and (2) a lack of the state of the practice regarding automated testing.
The results for the innovator are that (1) external participants are important for the radical expansion of innovation use, and (2) signaling the departure of the innovator is important even for an innovation which has an explicit signaling mechanisms such as test cases failures. Open questions were raised about the extent to which participants are able to learn about new innovations.
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